Cloning and enzymatic characterization of a xylanase gene from a soil-derived metagenomic library with an efficient approach.
Screening interesting biocatalysts directly from soil samples is a more convenient and applicable approach than conventional cultivation-dependent ones. In our present work, a soil-derived metagenomic library containing 24,000 transformants was constructed with an efficient strategy for cloning xylanase genes. A gene encoding the enzyme (XynH) able to hydrolyze xylan was obtained. Similarity analysis revealed that this enzyme is a new member in the family 10 of xylanases. The molecular mass of XynH purified from Escherichia coli was estimated to be 39 kDa by sodium dodecyl sulfate polyacrylamide gel electrophoresis analysis. It was found to display the maximal activity at lower temperature, under weakly alkaline conditions, different from most of xylanases. The K(m) and V(max) values of XynH with birchwood xylan as substrate are 7.5 mg/ml and 190 micromol min(-1 )mg(-1), respectively. It is greatly interesting to note that the activity of XynH was not reduced significantly by Mn(2+), Zn(2+), Co(2+), Ag(+), and Cu(2+), even at the concentration of 5 mM, which strongly inhibits most of the other xylanases studied previously.